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SUBJECT: SONGS OFFSITE DOSE CALCULATION MANUAL Revision 3

Enclosed is Revision 3 to the SONGS Offsite Dose Calculation Manual (ODCM). This revision
accomplishes the following objectives: 1) incorporates the latest updates related to the 2009
Land Use Census (LUC) from the J.W. Scott to D. Dick Memorandum for File, “2010 Dose
Parameters for San Onofre Nuclear Generating Station,” dated February 10,2010, 2) revises
capacities of Radwaste Tank pumps per U2.3 UFSAR change NO. 2009-33, and 3) adds a new
airborne control sample location in Table 5-4 and Figure 5-5 from the J.W. Scott to D. Dick
Memorandumfor File, “Creation of New Air Sample Location” dated February 17, 2010.

Editorial corrections were made to Appendix B, pages B1-1 to B2-2, to correct the revision o
rev 1 fromrev 0. : ‘

No 50.59 or EOE reviews were required or performed for the editorial changes.

None of the changes impact the accuracy or reliability of effluent dose or setpoint calculations.
‘The level of radioactive effiuent control required by 10CFR20, 40CFR180, 10CFR50.352a and
Appendix | fo 10CFRS50 will be maintained.

Throughout the document, change bars are marked in one of four ways as foliows:

A Addition
D Deletion
F Editorial/Format change
R Revision
Page # changes due to new revision Reason
Title Pages | Change from previous revision to Rev 3 R
Page # changes due'to U2/3 UFSAR Change # 2009-33 Reason
113 revised Radwaste Tank Pump fiow rates ) R
Page # changes due to LUC Reason
2-29 updated Units 283 CLF R
A1-4 added new R;table A
A1-5 revised R, table, including pathway name R
1 A1-6 revised R, table, including pathway name R
- A1-8 revised R table R
A1-10 revised R table, including pathway name R
A1-11 added new R table 1 A
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Page # changes due to LUC {continued) Reason
A1-12 revised R table R
A1-14 revised R, table, including pathway name R
A1-16 revised R, table, including pathway name R
A1-17 revised R table, including pathway name R
A1-19 revised R;table, including pathway name, distance, X/Q and D/Q R
A1-21 revised R, table, including pathway name, X/Q and D/Q R
A1-24 added new R table A
before deleted R;table for surfcamp.com D
A1-26
A1-26 revised R; table R
Page # changes to REMP (see Memorandum to file dated 2/17/2010) Reason
5-18 updated table 5-4, Radiological Environmental Monitoring Sample Locations, added A
new airborne sampler location
5-27 updated figure 5-5, Radiological Environmental Monitoring Sample Locations - San A
Diego County, added new airborne sampler location
Page # changes due to editorial corrections Reason
Appendix corrected footer, App B, to rev 1 fromrev O F
B, B1-1to
B2-2
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INTRODUCTION

The OFFSITE DOSE CALCULATION MANUAL (ODCM) is a supporting document of the
RADIOLOGICAL EFFLUENT TECHNICAL SPECIFICATIONS (NUREG 0472). The
ODCM enumerates dose and concentration specifications, instrument requirements, as
well as describes the methodology and parameters to be used in the calculation

of offsite doses from radioactive liquid and airborne effluents consistent with

RG 1.109 and NUREG 0133. In order to meet release limits, it additionally

provides calculations for liquid and gaseous effluent monitoring instrumentation
alarm/trip setpoints. The environmental section contains the requirements for

the radiological environmental monitoring program.

The ODCM will be maintained at the Site for use as a document of Specifications
and acceptable methodologies and calculations to be used in implementing the
Specifications. Changes in the calculational methods or parameters will be
incorporated into the ODCM in order to assure that the ODCM represents current
methodology.

S0123-ODCM
Revision O
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1.0 LIQUID EFFLUENTS
1.1 CONCENTRATION
SPECIFICATION

1.1.1 The concentration of radioactive material released from the
site (see Figure 1-2) shall be limited to the concentrations
specified in 10 CFR Part 20, Appendix B, Table I, column 2 for
radionuclides other than dissolved or entrained noble gases.
For dissolved or entrained noble gases, the concentration shall
be limited to 2 x 10™* microcuries/ml total activity.

APPLICABILITY: Atall times

ACTION:
a. With the concentration of radioactive material released from
the site exceeding the above limits, immediately restore the
concentration to within the above limits.

SURVEILLANCE REQUIREMENTS

A Radioactive liquid wastes shall be sampled and analyzed according
to the sampling and analysis program of Table 1-1.

.2 The results of the radioactivity analyses shall be used in
accordance with the methodology and parameters in Section 1.4 to
assure that the concentrations at the point of release are
maintained within the limits of Specification 1.1.1.

S0123-0DCM
1-1 Revision 0
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TABLE1-1

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

Lower Limit
Minimum of Detection
Liquid Release Sampling Analysis Type of Activity (LLD)
Type Frequency Frequency Analysis - (uCi/ml)?
A. Batch Waste P P Pr|n0|pal Gamma 5x107
Release® Each Batch Each Batch  Emitters'
1-131 1x10°
P M Dissolved and 1x107°
One Batch/M Entrained Gases
(Gamma
emitters)
P H-3 1x10°
Each Batch Composite®
Gross Alpha 1x107
P Sr-89, Sr-90 5x10®
Each Batch Composite®
Fe-55 1x10°

NOTE BATCH RELEASE POINTS: Primary Plant Makeup Storage Tanks, Radwaste Primary
Tanks, Radwaste Secondary Tanks, Miscellaneous Waste Condensate Monitor Tanks,
Blowdown Processing System Neutralization Sump, FFCPD sumps (high conductivity,
low conductivity) and holdup tank, Component Cooling Water Sump, Storage Tank
Area Sump, S/G Blowdown.

B. Continuous D W Pr|n0|pal Gamma - 5x107
Releases®, Grab Sample  Composite®  Emitters'
I-131 1x10°®
M M Dissolved and 1x10°
Grab Sample Entrained Gases
(Gamma
emitters)
D M - H-3 1x10°
Grab Sample  Composite®
Gross Alpha 1x107
D Q Sr-89, Sr-90 5x10®
Grab Sample  Composite® ‘
Fe-55 1x10°

NOTE CONTINUOUS RELEASE POINTS: Turbine Plant Sump’, Blowdown Processing System
Neutralization Sump S/G Blowdown Bypass Line” , S/G Blowdown Auxiliary
Building Sump.

S50123-ODCM
1-2 Revision 0
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JABLE 11

RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

(Continued)
Lower Limit
Minimum Type of of Detection
Liquid Release Sampling Analysis Activity (LLD)
Type Freguency Frequency Analysis (MCi/ml)?
C. Continuous 3IXxW W Principal Gamma 5x107
Release® Grab Sample  Composite®®  Emitters’
ind Nto'rtPA 3x W H-3 1x10°
ndustrial Area 4 b,
Yard Drain Sump Grab Sample  Composite™ Gross Alpha 1%107
3x W Sr-89, Sr-80 5x10%
Grab Sample  Composite® . 55 1%10°¢
S0123-0DCM
1-3 Revision 0
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TABLE 1-1_(Continued)

TABLE NOTATION

a. The LLD is the smallest concentration of radioactive material in a sample that
will be detected with 95% probability with only 5% probability of falsely
concluding that a blank observation represents a "real" signal.

For a particular measurement system (which may include radiochemical separation):

4.66's,
Es Ve 2.22x10°+ Y. exp (-2at)

LLD =

where:

LLD is the "a priori" lower limit of detection as defined above (as
microcurie per unit mass or volume),

s, is the standard deviation of the background counting rate or of the
counting rate of a blank sample as appropriate (as counts per minute),

E is the counting efficiency (as counts per transformation),

V is the sample size (in units of mass or volume),

2.22 x 10% is the number of transformations per minute per microcurie,
Y is the fractional radiochemical yield (when applicable),

A is the radioactive decay constant for the particular radionuclide, and

At is the elapsed time between midpoint of sample collection and time of
counting (for plant effluents, not environmental samples).

The value of s, used in the calculation of the LLD for a particular measurement system shall
be based on the actual observed variance of the background counting rate or of the
counting rate of the blank samples (as appropriate) rather than on an unverified
theoretically predicted variance.

Typical values of E, V, Y and At should be used in the calculation.
It should be recognized that the LLD is defined as an a priori (before the fact)

limit representing the capability of the measurement system and notasa
posteriori (after the fact) limit for a particular measurement.*

“For a more complete discussion of the LLD, and other detection limits, see the
following:
(1) HASL Procedures Manual, HASL-300 (revised annually).
(2) Currie, L. A., "Limits for Qualitative Detection and Quantitative
Determination - Application to Radiochemistry" Anal. Chem. 40, 586-93 (1968).
(3) Hartwell, J. K., "Detection Limits for Radioisotopic Counting Techniques,”
Atlantic Richfield Hanford Company Report ARH-2537 (June 22, 1972).

S50123-ODCM
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TABLE 1-1 (Continued)
TABLE NOTATION

A composite sample is one in which the quantity of liquid sampled is proportional to the
quantity of liquid waste discharged and in which the method of sampling employed
results in a specimen which is representative of the liquids released.

To be representative of the quantities and concentrations of radioactive

materials in liquid effluents, samples shall be collected continuously in proportion to the
rate of flow of the effluent stream. Prior to analysis, all samples taken for the
composite shall be thoroughly mixed in order for the composite sample to be
representative of the effluent release.

A batch release is the discharge of liquid wastes of a discrete volume.

Prior to sampling for analyses, each batch shall be isolated, and then

thoroughly mixed, by a method described in the ODCM, to assure representative
sampling. '

A continuous release is the discharge of liquid wastes of a nondiscrete
volume; e.g., from a volume of system that has an input flow during the
continuous release.

The principal gamma emitters for which the LLD specification applies
exclusively are the following radionuclides: Mn-54, Fe-59, Co-58, C0-60,
Zn-65, Mo-99, Cs-134, Cs-137, Ce-141, Ce-144. This list does not mean that
only these nuclides are to be detected and reported. Other peaks which are
measurable and identifiable, together with the above nuclides, and those
isotopes listed in Reg. Guide 1.21, shall also be identified and reported.

Prior to analysis, all samples taken for the composite shall be thoroughly
mixed in order for the composite sample to be representative of the effluent
release.

Administrative controls shall ensure that only one continuous release point
is discharging through a discharge path at any given time. The normal
continuous release point via 2(3)RT-7821 is the turbine plant sump.

The first sump when transferring outlying sumps shall be treated as a batch
release.

Sampling of this flow is not required if at least once per 31 days blowdown

bypass isolation valve (S21301MU619 for Steam Generator 2E088, S21301MU618
for Steam Generator 2E089, S31301MUB19 for Steam Generator 3E088 and
S31301MU6B18 for Steam Generator 3E089) is verified locked shut.

S0123-O0DCM
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1.0 LIQUID EFFLUENTS (Continued)
1.2 DOSE
SPECIFICATION

121 The dose or dose commitment to an individual from radioactive
materials in liquid effluents released, from each reactor unit,
from the site (see Figure 1-2) shall be limited:

a. During any calendar quarter to less than or equal to 1.5 mrem
to the total body and to less than or equal to 5 mrem to any organ, and

b. During any calendar year to less than or equal to 3 mrem to the
total body and to less than or equal to 10 mrem to any organ.

APPLICABILITY: At all times
ACTION:

a. With calculated dose from the release of radioactive materials
in liquid effluents exceeding any of the above limits, in lieu
of any other report required by Technical Specification Section
5.7.1 and LCS 5.0.104, prepare and submit to the Commission
within 30 days, pursuant to Technical Specification Section
5.7.2and LCS 5.0.104.2, a Special Report which identifies the
cause(s) for exceeding the limit(s) and defines the corrective
actions taken to reduce the releases and the proposed actions
to be taken to assure that subsequent releases will be in
compliance with Specification 1.2.1.

SURVEILLANCE REQUIREMENTS

.1 Dose Calculation. Cumulative dose contributions from liquid
effluents shall be determined in accordance with Section 1.5 at
least once per 31 days.

S0123-ODCM
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1.0 LIQUID EFFLUENTS (Continued)
1.3 LIQUID WASTE TREATMENT
SPECIFICATION

1.3.1 The liquid radwaste treatment system shall be OPERABLE. The
appropriate portions of the system shall be used to reduce the
radioactive materials in liquid wastes prior to their discharge
when the projected doses due to the liquid effluent from the
site (see Figure 1-2) when averaged over 31 days, wouyld exceed
0.06 mrem to the total body or 0.2 mrem to any organ.

APPLICABILITY: At all times
ACTION:

a. With radioactive liquid waste being discharged without treatment and in
excess of the above limits, in lieu of any other report required by
Technical Specification Section 5.7.1 and LCS 5.0.104, prepare and
submit to the Commission within 30 days pursuant to Technical
Specification Section 5.7.2 and LCS 5.0.104.2, a Special Report which
includes the following '
information:

1. Explanation of why liquid radwaste was being discharged
without treatment, identification of the inoperable
equipment or subsystems and the reason for inoperability,

2. Action(s) taken to restore the inoperable equipment to
OPERABLE status, and :

3. Summary description of action(s) taken to prevent a
recurrence.

SURVEILLANCE REQUIREMENTS

A Doses due to liquid releases shall be projected at least once per 31 days, in
accordance with Section 3.1.

.2 During plant operation (either unit in Mode 1-4), the appropriate
portions of the liquid radwaste treatment system shall be
demonstrated OPERABLE by operating the liquid radwaste treatment
system equipment for at least 15-minutes at least once per 92 days
unless the liquid radwaste system has been utilized to process
radioactive liquid effluents during the previous 92 days.

.3 In plant shut-down (both units in Mode 5,6), the appropriate
portions of the liquid radwaste treatment system shall be
demonstrated OPERABLE by operating the liquid radwaste treatment
system equipment for at least 15-minutes prior to processing
liquids unless the appropriate liquid radwaste system has been
utilized to process radioactive liquid effluents during the
previous 92 days.

Per reactor unit

S0123-ODCM
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SITE BOUNDARY FOR LIQUID EFFLUENTS

FIGURE 1-2

SAN ONOFRE NUSLEAR
GERERATING STATION

Nlc% UI%SE)& UNIT 3
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1.0 LIQUID EFFLUENTS (Continued) .
1.4 LIQUID EFFLUENT MONITOR METHODS OF SETPOINT CALCULATION

Liquid Radwaste Effluent Line Monitors provide alarm and automatic
termination of release prior to exceeding the concentration limits
specified in 10CFR20, Appendix B, Table Il, Column 2 at the release
point to the unrestricted area. To meet this specification and for the
purpose of implementation of Specification 1.1.1, the alarm/trip
setpoints for liquid effluent monitors and flow measurement devices
- are set to assure that the following equation is satisfied:

, (1-1)
C.R
< MPC ¢
F+R

where:

Cn = setpoint, representative of a radionuclide concentration for
the radiation monitor measuring the radioactivity in the waste
effluent line prior to dilution and subsequent release, pCi/ml

R = permissible waste effluent flow rate at the radiation monitor
location, in volume per unit time in the same units as for F

F dilution water flow in volume per unit time.

185,000 gpm per circulating water pump (4 total)*
17,000 gpm per saltwater pump (2 total)

* The design flowrate of each circulating water pump is 205,000 gpm.
The value used in the determination of F takes into account factors
such as frictional losses, pump inefficiency, and tidal flow, and
provides reasonable assurance that the radioactive release
concentration is not underestimated. :

Since the values of R are much smaller than F, the term (F + R) in
equation (1-1) may be replaced by F. ‘

30123-0DCM
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1.0 LIQUID EFFLUENTS (Continued)

1.4 LIQUID EFFLUENT MONITOR METHODS OF SETPOINT CALCULATION
(Continued)

MPC,; = effective effluent maximum concentration permissible limit
(uCi/ml) at the release point to the unrestricted area for the
radionuclide mixture being released:

1 (1-2)
= n [ Fi
| MPC,
where:
n = number of radionuclides identified in sample analysis
F. = fractional concentration of the i radionuclide as obtained by

sample analysis

MPC, = MPC ofthe i" radionuclide (10CFR20; App B, Table I,
Column 2)

Administrative values are used to reduce each setpoint to account for
the potential activity released simultaneously from the following
release points:

RW,g14 = Radwaste Effluent discharge

SGqgg.» = Unit 2 Steam Generator E-088
SGgqr = Unit 2 Steam Generator E-089
SGgq 4 = Unit 3 Steam Generator E-088
SGqgq 4 = Unit 3 Steam Generator E-089

B, Unit 2 Blowdown Processing System
Neutralization Sump

B, = Unit 3 Blowdown Processing System
Neutralization Sump

T, = Unit 2 Turbine Plant Sump

T, = Unit 3 Turbine Plant Sump

Y = NIA Yard Drain Sump

The sum of the administrative values is limited to 1.0 to ensure that
the total concentration from all release points to the plant discharge
will not result in a release exceeding the limits of 10CFR20,
Appendix B, Table Il, Column 2. The administrative values shall be
assigned such that:

(RWgi3 + SGggp+ SGggp + SGyg 3 + SGgg 3 + B, + By + T, + T3 +Y) <1.0.

The administrative values shall be periodically reviewed based on actual
release data and revised as necessary.

S0123-ODCM
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1.0 LIQUID EFFLUENTS (Continued)
BATCH RELEASE SETPOINT DETERMINATION

1.41

The waste flow (R) and monitor setpoint (C,,) are set to meet the
condition of equation (1-1) for the MPC; limit. The method by which this is
accomplished is as follows:

STEP 1:

C = {50,) + () + (00 - 0 + ) + x)

where:

C

5Cy =

yi

The isotopic concentration for each batch tank (or
sump) to be released is obtained from the sum of the
measured concentrations in the tank (or sump) as
determined by analysis.

(1-3)

total concentration in each batch tank, pCi/ml

sum of the measured concentrations for each radionuclide,
i, in the gamma spectrum, excluding Xe-133, uCi/ml

gross alpha concentration determined in the previous
monthly composite sample, pCi/ml

Sr-89 and Sr-90 concentrations as determined in the
previous quarterly composite sample, uCi/ml

H-3 concentration as determined in the previous monthly
composite sample, or as measured in the sample taken
prior to release, NCi/mi

Fe-55 concentration as determined in the previous
quarterly composite sample, uCi/mi

Xe-133 concentration as determined by isotopic analysis,
pCi/ml

S0123-ODCM
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1.0 LIQUID EFFLUENTS (Continued)

1.4.1

NOTE:

- BATCH RELEASE SETPOINT DETERMINATION (Continued)

STEP 2: The effective MPC (MPC,;) for each batch tank (or sump)

is determined using:

MPC . - 1 (1-4)
o > C,/C cJC c/C c,/C C./C
R + + + | —————
! MPC,, MPC, MPC, MPC, MPC_,
where:
MPC,,
MPCZ, = the limiting concentrations of the appropriate
MPC,, radionuclide from 10CFR20, Appendix B,
MPC,,, Table Il, Column 2
MPC,

For dissolved or entrained noble gases, the concentration shall be limited to
2.0E-4 uCi/ml total activity.

STEP 3. The setpoint, C,, (uCi/ml) for each batch release
radioactivity monitor may now be specified based on the
respective values of C, £,C’,;, F, MPC 4 and R to
provide compliance with the limits of 10CFR20, Appendix
B, Table Il, Column 2.

STEP 4: If the monitor reads in CPM, the setpoint may be
derived using the applicable calibration constants
given in Table 1-3 to correspond to the calculated
monitor limit C_,, pCi/ml.

1-5
CPM.__ = (C,,, uCiiml) (1-8)
M (Cal. Const., uCilcc/icpm)
S0123-ODCM
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1.0 LIQUID EFFLUENTS (Continued)

1.4.1

1.41.1

NOTE: fC,<2C

BATCH RELEASE SETPOINT DETERMINATION (Continued)

RADWASTE DISCHARGE LINE MONITOR (2/3RT-7813)

The value for C,, the concentration limit at the detector, is
determined by using:

c (RW7813) (F) (ZiC,vi) (1-6)
m <
C
(R)
: MPC._.

where:

RWag,, = Radwaste Effluent discharge administrative value

F = dilution water flow in volume per unit time

= 185,000 gpm per circulating water pump (4 total)
= 17,000 gpm per saltwater pump (2 total)

C = Total concentration in each batch sample

2Cy = total gamma isotopic concentration, excluding Xe-133,
pMCi/ml

R = typical effluent release rate.
Vaiues of R for each tank are as follows:
Radwaste Primary Tanks = 285 gpm (per pump)
Radwaste Secondary Tanks = 275 gpm (per pump)
Primary Plant Makeup Tank = 160 gpm (per pump)
Condensate Monitor Tanks = 100 gpm (per pump)

MPC,s = from equation (1-4)

qi then no release is possible. To increase C,, increase

the administrative value RW,4,,, and/or increase dilution flow F (by
running more dilution pumps in the applicable discharge structure),
and/or decrease the effluent flow rate R and recalculate C,, using the
new RWg,4, F, R as applicable and equation (1-6).

S0123-O0DCM
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1.0 LIQUID EFFLUENTS (Continued)

1.41.2 BLOWDOWN PROCESSING SYSTEM NEUTRALIZATION SUMP/FULL
FLOW CONDENSATE POLISHER DEMINERALIZER (FFCPD) SUMP
DISCHARGE LINE MONITOR (BATCH) (2RT-7817, 3RT-7817)

The value for C, (Unit 2) or C, (Unit 3), the concentration limit
at the Unit 2 or Unit 3 detector, is determined by using:
c. . B,) F) =C'y) (1-7)
?7 (R) [CMPC,,)
c. . B F)ECY) (1-8)
*7 (R) CIMPC,q)
where:
C, = instantaneous concentration at detector 2RT-7817 in pCi/cc
C, = instantaneous concentration at detector 3RT-7817 in uCi/cc
B, = Unit 2 BPS Neutralization Sump administrative value
B, = Unit 3 BPS Neutralization Sump administrative value
F = dilution water flow in volume per unit time
= 185,000 gpm per circulating water pump (4 total)
= 17,000 gpm per saltwater pump (2 total)

2C' = total gamma isotopic concentration, excluding Xe-133,

MCi/ml, (STEP 1)
R = Typical release flow rates:

BPS Neutralization Sump = 500 gpm

FFCPD High Conductivity Sump = 500 gpm

FFCPD Low Conductivity Sump = 600 gpm

FFCPD Holdup Tank = 1000 gpm
C = total concentration in each batch sample, uCi/ml
MPC.; = value of MPC_ from equation (1-4) for the sample analysis

NOTE: If C,or C, < £,C';, then no release is possible. To increase C, or C;, increase the

~administrative value B, or B,, and/or increase dilution flow F (by running more

dilution pumps), and/or decrease the effluent flow rate, R, and recalculate C, or
C, using the new B, or B,, F, R as applicable and equation (1-7) or (1-8).

S0123-ODCM
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1.0 LIQUID EFFLUENTS (Continued)
1.4.2 CONTINUOUS RELEASE SETPOINT DETERMINATION

The waste flow (R) and monitor setpoint (C,,) are set to meet the
condition of equation (1-1) for the effective MPC (MPC,;) limit.
The method by which this is accomplished is as follows:

STEP 1: The isotopic concentration for the continuous releases
are obtained for each release stream (steam generator
blowdown, steam generator blowdown bypass, blowdown
processing system neutralization sump, turbine plant
sump, and yard drain sump) from the sum of the
respective measured concentrations as determined by

analysis:

C = [&C,) + Cd) + ) + ) + Cre) + Cxe) (1-3)

where:

C = total concentration (uCi/ml)

2C',;, = total gamma activity associated with each radionuclide, |,
in the weekly composite analysis for the release stream,
excluding Xe-133, pCi/ml

C, = total measured gross alpha concentration determined from
the previous monthly composite analysis for the reiease
stream, pCi/ml

C, = total measured concentration of Sr-89 and Sr-90 as
determined from the previous quarterly composite analysis
for the release stream, pCi/ml

C, = total measured H-3 concentration determined from the
previous weekly or monthly composite analysis for the
release stream, pCi/mi

Ce;. = total Fe-55 concentration as determined in the previous
quarterly composite sample for the release stream, pCi/ml

Ci. = Xe-133 concentration as determined by isotopic analysis,

MCi/ml

S0123-ODCM
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1.0 LIQUID EFFLUENTS (Continued)

1.4.2 CONTINUOUS RELEASE SETPOINT DETERMINATION (Continued)

STEP 2: The effective MPC (MPC,;) for each release stream
(steam generator blowdown, blowdown processing system
neutralization sump, turbine plant sump, or NIA yard
drain sump) is determined using:

MPC,, - ! (14)

c./C cJ/c C/C c/C C¢./C
Ei |+ s + + | —
MPC,; MPC, MPC, MPC, MPC_,
where:

MPC,,

MPC,, = the limiting concentrations of the appropriate

MPC,, radionuclide from 10CFR20, Appendix B, Table II,

MPCk, Column 2

MPC, :

STEP 3 The setpoint, C,, (MCi/ml) for each continuous release
radioactivity monitor may now be specified based on the
respective values of C, 2,C'y;, F, MPC;, and R to
provide compliance with the limits of 10CFR20,

Appendix B, Table il, Column 2.

STEP 4 If the monitor reads in CPM, the setpoint may be
derived using the applicable calibration constants
given in Table 1-3 to correspond to the calculated
monitor limit C,,, uCi/ml.

. 1-5)
c (
CPM,__ C,, M |/rr.1I)
(Cal. Const., uCi/cc/cpm)
S0123-ODCM
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1.0 LIQUID EFFLUENTS (Continued)

BLOWDOWN PROCESSING SYSTEM NEUTRALIZATION SUMP
DISCHARGE LINE MONITORS (2RT-7817, 3RT-7817)

1.4.2.1

NOTE: IfC,orC,<5C

The value for C, (Unit 2) or C, (Unit 3), the concentration limit
at the Unit 2 or Unit 3 detector, is determined by using:

O
IA

5C’

yi

R
C

MPC.,

B.) F) <) (1-7)

C, < 2 VI

(R} C/MPC,q)

B:) F) ECy) (1-8)

(R) C/MPC.)

instantaneous concentration at detector 2RT-7817 in pCi/cc
instantaneous concentration at detector 3RT-7817 in pCi/cc

Unit 2 Blowdown Processing System Neutralization Sump
administrative vaiue

Unit 3 Blowdown Processing System Neutralization Sump
administrative value

dilution water flow in volume per unit time
185,000 gpm per circulating water pump (4 total)
17,000 gpm per saltwater pump (2 total)

total gamma isotopic concentration, excluding Xe-133,
pCi/ml, (STEP 1)

effluent flow rate, gpm, (STEP 1), (maximum of 500 gpm)
total concentration, pCi/ml

value of MPC . from equation (1-4) for the sample analysis

yi» then no release is possible. To increase C, or C,, increase the

administrative value B, or B;, and/or increase dilution flow F (by running more
dilution pumps), and/or decrease the effluent flow rate, R, and recalculate C, or
C, using the new B, or B,, F, R as applicable and equation (1-7) or (1-8).
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1.0 LIQUID EFFLUENTS (Continued)

1422 STEAM GENERATOR BLOWDOWN BYPASS DISCHARGE LINE
MONITORS
(2RT-6753, 2RT-6759, 3RT-6753, 3RT-6759)

The value for Cyg,, Cs3,, Csg4 Or Csy g, the concentration limit at the Unit 2 or Unit
3 detectors, is determined by using:

o . (SGes2) F) EC) (1-9)
27 (R)CMPC,)
c (8Geq o) (F) £C',) (1-10)

22 % TR (CMPC )

(SGess) F) (EC'y) (1-11)
(R) CMPC, ) -

C59—3

(5Gges) F) £C,) (1-12)
(R) C/MPC.)

Cs, = instantaneous concentration at detector 2RT-6759 in uCi/ml
Css» = instantaneous concentration at detector 2RT-6753 in uCi/mi
Cses = instantaneous concentration at detector 3RT-6759 in puCi/ml
Cs;3 = instantaneous concentration at detector 3RT-6753 in pCi/ml
SGgg, = Unit 2 EO88 Steam Generator Blowdown administrative value
SGgyg, = Unit 2 EO89 Steam Generator Blowdown administrative vélue
SGge, = Unit 3 EO88 Steam Generator Blowdown administrative value

= Unit 3 E089 Steam Generator Blowdown administrative value

w
0]
@
A

I

dilution water flow in volume per unit time
185,000 gpm per circulating water pump (4 total)
17,000 gpm per saltwater pump (2 total)

S50123-ODCM
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1.0 LIQUID EFFLUENTS (Continued)

1.4.22 STEAM GENERATOR BLOWDOWN BYPASS DISCHARGE LINE
MONITORS
(2RT-6753, 2RT-6759, 3RT-6753, 3RT-6759) (Continued)

£C'; = total gamma isotopic concentration, excluding Xe-133,
uCi/ml; (STEP 1)

R = maximum blowdown bypass effluent flowrate per steam
generator, 200 gpm, (STEP 1)

C = total concentration, uCi/ml

MPC. = value of MPC,; from equation (1-4) for the sample
analysis

NOTE.: If Csg., Cs3., Cug3, OF Cspy < Z,C',; (for the respective steam generator),
then no release is possible. To increase Cyq,, Csyp, Cogs OF Csrs,
increase the administrative value SGgq ,, SGgg,, SGgg4 OF SGgq 5, andfor
increase dilution flow F (by running more dilution pumps), and/or
decrease the effluent flow rate R and recalculate Csq,, Csay, Cses OF Caa s
using the new values of SGgg ,, SGgq.,, SGgg 3 O SGeg 5, F, R as applicable
and equation (1-9), (1-10), (1-11) or (1-12).

S0123-ODCM
1-19 Revision 0
02-27-07



1.0 LIQUID EFFLUENTS (Continued)

1.4.23

NOTE:

TURBINE PLANT SUMP MONITORS (2RT-7821, 3RT-7821)

The value for C, (Unit 2) or C, (Unit 3), the concentration limit
at the Unit 2 or Unit 3 detector, is determined by using:

.. B ECY 112)
(R) CIMPC.)

.. IO ECY) (1:14)
(R) CIMPC,)

where
C, = instantaneous concentration at detector 2RT-7821 in uCi/cc
C, = instantaneous concentration at detector 3RT-7821 in pCi/cc
T, = Unit 2 Turbine Plant Sump administrative value
T, = Unit 3 Turbine Plant Sump administrative value
F = dilution water flow in volume per unit time
= 185,000 gpm per circulating water pump (4 total)
= 17,000 gpm per saltwater pump (2 total)
2C'; = total gamma isotopic concentranon excluding Xe-133,
pCi/ml, (STEP 1)
R = effluent flow rate, gpm, (STEP 1), typically flow rate:
= 100 gpm (per pump)
C = total concentration, pCi/mi

MPC., = value of MPC,_; from equation (1-4) for the sample analysis

fC,orC,<2,C

yir

then no release is possible. To increase C, or C,, increase the

administrative value T, or T;, and/or increase dilution flow F (by running more
dilution pumps), and/or decrease the effluent flow rate, R, and recalculate C, or
C, using the new T, or T,, F, R as applicable and equation (1-13) or (1-14).
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1.0 LIQUID EFFLUENTS (Continued)

1423

TURBINE PLANT SUMP MONITORS (2RT-7821, 3RT-7821) (Continued)

Use of a temporary discharge path from the Turbine Plant Sump is
allowed providing the radiation monitor, 2(3)RT-7821, is in service
and the normal discharge path is used concurrently. Temporary
pumps facilitate faster discharge when draining the condenser

to the outfall via this pathway. The following conditions shall be
met:

a. The release permit shall account for the entire volume of
water discharged from the Turbine Plant Sump.

b. The alarm setpoint for the monitor shall be adjusted to take
into account the entire discharge flow through both the
normal and temporary paths.

b. Procedures shall require the immediate termination of the
discharge via the temporary path if the monitor on the
normal path alarms.

S0123-0DCM
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1.0 LIQUID EFFLUENTS (Continued)
1.4.2.4 NIA YARD DRAIN SUMP MONITOR (RT-2101)

There is one Yard Drain Sump on site, located in the North
Industrial Area. It can be released through either the Unit 2 or
Unit 3 outfall. The same radiation monitor is used for either
outfall.

The value for C.ps, the concentration limit at the detector, is
determined by using:

Y) (F) (£C'y) (1-15)
Cyvos € Simmo~ T
(R) C/MPC. )
where:
Cyps = instantaneous concentration at detector RT-2101 in uCi/mi
Y = NIA Yard Drain Sump administrative value
F = dilution water flow in volume per unit time
= 185,000 gpm per circulating water pump (4 total)
= 17,000 gpm per saltwater pump (2 total)
2 C'y = total gamma isotopic concentration, uCi/ml, (STEP 1)
R = effluent flow rate, gpm, typical flow rates:
= 2300 gpm or 4100 gpm
C = total concentration, uCi/ml

MPC.s = value of MPC_; from equation (1-4) for the sample analysis

NOTE: If Cyps < 2,C';, then no release is possible. To increase Cy;g, increase
the administrative value Y, and/or increase dilution flow F (by running
more dilution pumps), and/or decrease the effluent flow rate, R, and
recalculate Cypg using the new Y, F, R as applicable and equation (1-15).
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TABLE 1-3

Liquid Effluent Radiation Monitor Calibration Constants

(MCi/ce/cpm)
MONITOR Co-60 Ba-133 Cs-137
2RT-6753 2.07E-8 1.90E-8
2RT-6759 1.90E-8 1.90E-8
3RT-6753 1.92E-8 1.92E-8
3RT-6759 . 1.98E-8 1.97E-8

@ This table provides typical (x 20%) calibration constants for the liquid
effluent radiation monitors.
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1.0 LIQUID EFFLUENTS (Continued)
1.5 DOSE CALCULATION FOR LIQUID EFFLUENTS

The liquid releases considered in the following dose calculations are
described in Section 1.4. The dose commitment to an individual from
radioactive materials in liquid effluents released to unrestricted

areas are calculated for the purpose of implementing Specification 1.2.1 using
the following expression.

D, = z[A, Zfat Cy F (1-16)
where:
A, = Site-related adult ingestion dose commitment factor to the

total body or an organ, 1, for each identified principal gamma
and beta emitter, i, from Table 1-4 in mrem/hr per pCi/ml.

C; = average concentration of radionuclide, i, in the undiluted
liquid effluent during time period, At;, in uCi/ml.

D, = dose commitment to the total body or an organ, 1, from the
liquid effluent for the time period, At,, in mrem.

F, = near field average dilution factor (actually mixing ratio) for
C; during the time period, At This factor is the ratio of

the maximum undiluted liquid waste flow during time period,
At,, to the average flow from the site discharge structure to
unrestricted receiving waters,

maximum liquid radioactive waste flow
or. discharge structure exit flow

At = length of the " time period over which C; and F; are averaged

for all liquid releases, in hours.
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TABLE 14

DOSE COMMITMENT FACTORS™, A;

(mrem/hr per pCi/ml)

Radio- Total
nuclide Bone Liver Body Thyroid Kidney Lung GI-LLI
H-3 2.82E-1 2.82E-1 2.82E-1 2.82E-1 2.82E-1 2.82E-1
Na-24 457E-1 457E-1 457E-1 457E-1 4 57E-1 457E-1 457€E-1
Cr-51 558E+0 | 3.34E+0 | 1.23E+0 | 7.40E+0 | 1.40E+3
Mn-54 7.06E+3 | 1.35E+3 2.10E+3 2.16E+4
Mn-56 1.78E+2 | 3.15E+1 2.26E+2 _ 5.67E+3
Fe-55 511E+4 | 353E+4 | 8.23E+3 1.97E+4 | 2.03E+4
Fe-59 8.06E+4 | 190E+5 | 7.27E+4 S5.30E+4 | 6.32E+5
Co-57 1.42E+2 | 2.36E+2 3.59E+3
Co-58 6.03E+2 | 1.35E+3 1.22E+4
Co-60 1.73E+3 | 3.82E+3 3.25E+4
Cu-64 214E+2 | 1.01E+2 5.40E+2 1.83E+4
Zn-65 161E+5 | S13E+5 | 2.32E+5 3.43E+5 3.23E+5
Br-84 9.39E-2 7.37E-7
Rb-88 1.79E+0 | 9.49E-1 2.47E-11
Sr-89 4 99E+3 1.43E+2 8.00E+2
Sr-90 1.23E+5 3.01E+4 3.55E+3
Sr-91 - 9.18E+1 3.71E+0 4 37E+2
Sr-g2 3.48E+1 1.51E+0 6.90E+2
Y-20 6.06E+0 1.63E-1 6.42E+4
Y-91m | 5.73E-2 2.22E-3 1.68E-1
Y-92 5.32E1 |- 1.56E-2 8.32E+3
Z2r-95 1.58E+1 | S11E+0 | 3.46E+0 8.02E+0 1.62E+4
2r-97 8.81E-1 1.78E-1 8.13E-2 2.68E-1 551E+4
Nb-95 1.84E+0 | 1.03E+0 | 5.51E-1 1.01E+0 6.22E+3
Nb-85m | 1.84E+0 | 1.03E+0 | 5.51E-1 1.01E+0 6.22E+3
Nb-97 155E-2 | 3.91E-3 1.43E-3 4 56E-3 1.44E+1
Mo-99 1.28E+2 | 2.43E+1 2.89E+2 2.96E+2
Tc-99m | 1.30E-2 | 3.66E-2 | 4.66E-1 5.56E-1 1.79E-2 | 217E+1

NOTE: where no value is given, no data are available.

* Source:  Reg. Guide 1.109, Table E-11, Table A-1

' USNRC NUREG-0172, Table 4
ICRP-30, Part 3, Supplement A
Methodology: USNRC NUREG-0133, Section 4.3.1
S0123-ODCM
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TABLE 14
(Continued)

DOSE COMMITMENT FACTORS*, A;

(mrem/hr per pCi/ml)

Radio- Total
nuclide Bone Liver Body Thyroid Kidney Lung Gl-LLI
Ru-103 1.07E+2 4.60E+1 4.07E+2 1.25E+4
Ru-106 1.59E+3 2.01E+2 3.06E+3 1.03E+5
Ag-110m| 1.42E+3 | 1.32E+3 | 7.82E+2 2.59E+3 5.37E+5
Sn-113 2.26E+5
Sn-117m 2.26E+5
Sb-124 276E+2 | 5.22E+0 | 1.09E+2 | 6.70E-1 215E+2 | 7.84E+3
Sb-125 1.77E+2 | 1.97E+0 | 4.20E+1 | 1.79E-1 1.36E+2 | 1.94E+3
Te-129m | 9.31E+2 | 3.47E+2 | 1.47E+2 | 3.20E+2 | 3.89E+3 4.69E+3
Te-132 2.04E+2 | 1.32E+2 | 1.24E+2 | 1.46E+2 | 1.27E+3 6.24E+3
[-131 2.18E+2 | 3.12E+2 | 1.79E+2 | 1.02E+5 | 5.35E+2 8.23E+1
1-132 1.06E+1 | 2.85E+1 | 9.96E+0 | S.96E+2 | 4.54E+1 5.35E+0
-133 7.45E+1 | 1.30E+2 | 3.95E+1 | 1.90E+4 | 2.26E+2 1.16E+2
[-134 5.56E+0 | 1.51E+1 | 540E+0 | 2.62E+2 | 2.40E+1 1.32E-2
1-135 2.32E+1 | 6.08E+1 | 2.24E+1 | 4.01E+3 | 9.75E+1 6.87E+1
Cs-134 6.84E+3 | 1.63E+4 | 1.33E+4 S527E+3 | 1.75E+3 | 2.85E+2
Cs-136 716E+2 | 2.83E+3 | 2.04E+3 1.57E+3 | 2.16E+2 | 3.21E+2
Cs-137 8.77E+3 | 1.20E+4 | 7.85E+3 407E+3 | 1.35E+3 | 2.32E+2
Cs-138 6.07E+0 | 1.20E+1 | 5.94E+0 8.81E+0 | 8.70E-1 5.12E-5
Ba-139 7.85E+0 | 5.59E-3 | 2.30E-1 523E-3 | 3.17E-3 | 1.39E+1
Ba-140 1.64E+3 | 2.06E+0 | 1.08E+2 7.02E-1 1.18E+0 | 3.38E+3
La-140 1.57E+0 | 7.94E-1 2.10E-1 5.83E+4
Ce-141 3.43E+0 | 2.32E+0 | 2.63E-1 1.08E+0 8.86E+3
Ce-143 6.04E-1 4 46E+2 | 4.94E-2 1.97E-1 1.67E+4
Ce-144 1.79E+2 | 7.47E+1 | 9.58E+0 4.43E+1 6.04E+4
Nd-147 3.96E+0 | 4.58E+0 | 2.74E-1 2.68E+0 2.20E+4
W-187 9.16E+0 | 7.66E+0 | 2.68E+0 2.51E+3
Np-239 3.53E-2 | 3.47E-3 | 1.91E-3 1.08E-2 711E+2
NOTE: where no value is given, no data are available.
* Source:  Reg. Guide 1.109, Table E-11, Table A-1
USNRC NUREG-0172, Table 4
ICRP-30, Part 3, Supplement A
Methodology: USNRC NUREG-0133, Section 4.3.1
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1.0 LIQUID EFFLUENTS (Continued)

1.6 Representative Sampling

Prior to sampling of a batch release, each batch shall be thoroughly

mixed to assure representative sampling in accordance with the

requirements of Regulatory Guide 1.21 and NUREG-0800, Section 11.5. The
methodology for mixing and sampling is described in SO123-111-5.23, “Generating
Effluent Release Permits Using The Vax Computer” and SO123-111-5.2.23,

"Units 2/3 Liquid Effluents”.
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20 GASEOUS EFFLUENTS
21 DOSE RATE

SPECIFICATION

2.1.1  The dose rate in unrestricted areas due to radioactive
materials released in gaseous effluents from the site (see
Figure 2-2) shall be limited to the following:

a. Fornoble gases: Less than or equal to 500 mrem/yr to the
total body and less than or equal to 3000 mrem/yr to the skin,
and

b. For all radioiodines, tritium and for all radioactive materials
in particulate form with half lives greater than 8 days: Less
than or equal to 1500 mrem/yr to any organ.

APPLICABILITY: Atall times

ACTION:

a. With dose rate(s) exceeding the above limits,
immediately decrease the release rate to within the above limit(s).

SURVEILLANCE REQUIREMENTS

.1 The dose rate due to noble gases in gaseous effluents shall be
determined to be within the above limits in accordance with
Section 2.7.

.2  The dose rate due to radioiodines, tritium and radioactive
materials in particulate form with half lives greater than
8 days in gaseous effluents shall be determined to be within the
above limits in accordance with Section 2.7 by obtaining
representative samples and performing analyses in accordance with
the sampling and analysis program specified in Table 2-1. '
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TABLE 2-1
RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM

Gaseous Minimum Type of Lower Limit
Release - Sampling Analysis Activity of Detection
Type Frequency Freguency Analysis (MCi/ml)?
Batch P P Principal Gamma Emitters®  1x10*
Waste Gas Each Tank Each Tank
Decay Tank  Grab Sample
Continuous * * Principal Gamma Emitters®  1x10*
* * Tritium 1x10°
we -131 1x102
Continuous”  Charcoal
Sampler Sample 1-133 1x107"°
we
Continuous’  Particulate Principal Gamma Emitters®  1x10™"!
Sampler Sample (I-131 and Others)
M
Continuous’  Composite  Gross Alpha 1x10™
Sampler Particulate
Sample
Q
Continuous”  Composite  Sr-89 and Sr-90 1x10™"
Sampler Particulate
Sample
Continuous’  Noble Gas  Noble Gases 1x10°
’ Monitor Monitor Gross Beta or Gamma

*Sampling frequencies for noble
gases and tritium are:

CONTINUOUS PATHWAYS: Containment Purge - 42" :
Containment Purge - 8"
Condenser Air Ejector
Plant Vent Stack
South Yard Facility

Each Purge®®
Monthly Grab®
Monthly Grab®
Weekly Grab®*
Particulate and lodine
sampling only"
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TABLE 2-1 (Continued)

TABLE NOTATION

a. The LLD is the smaliest concentration of radioactive material in a sample
that will be detected with 95% probability with only 5% probability of
falsely concluding that a blank observation represents a "real” signal.

For a particular measurement system (which may include radiochemical
separation):
466 s,

E+Ve222x10%+ Y « exp (-AAD)

LLD =

where:

LLD is the "a priori" lower limit of detection as defined above (as
microcurie per unit mass or volume),

s, is the standard deviation of the background counting rate or of the
counting rate of a blank sample as appropriate (as counts per minute),

E is the counting efficiency (as counts per transformation),

V is the sample size (in units of mass or volume),

2.22 x 10°% is the number of transformations per minute per microcurie,
Y is the fractional radiochemical yield (when applicable),

A is the radioactive decay constant for the particular radionuclide, and

At is the elapsed time between midpoint of samplé collection and time of
counting (for plant effluents, not environmental samples).

The value of s, used in the calculation of the LLD for a particular
measurement system shall be based on the actual observed variance of the
background counting rate or of the counting rate of the blank samples (as
appropriate) rather than on an unverified theoretically predicted variance.

Typical values of E, V, Y and At should be used in the calculation.
It should be recognized that the LLD is defined as an a priori (before the

fact) limit representing the capability of the measurement system and not as
a posteriori (after the fact) limit for a particular measurement.*

*For a more complete discussion of the LLD, and other detection limits, see the
following:
(1) HASL Procedures Manual, HASL-300 (revised annually).
(2) Currie, L. A., "Limits for Qualitative Detection and Quantitative
Determination - Application to Radiochemistry" Anal. Chem. 40, 586-93 (1968).
(3) Hartwell, J. K., "Detection Limits for Radioisotopic Counting Techniques,"
Atlantic Richfield Hanford Company Report ARH-2537 (June 22, 1972).
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TABLE 2-1 (Continued)
TABLE NOTATION

Analyses shall also be performed on the affected unit and plant vent stack

following shutdown, startup, or a THERMAL POWER change exceeding 15 percent
of the RATED THERMAL POWER within a 1-hour period. This requirement does not
apply if: (1) analysis shows that the DOSE EQUIVALENT i-131 concentration in

the reactor coolant has not increased more than a factor of 3; and (2) the

?ottJIe g:fag monitor shows that effluent activity has not increased more than a

actor of 3.

Tritium grab samples shall be taken at least once per 24 hours when the
refueling canal is flooded.

(i)  Samples shall be changed at least once per 7 days and analyses shall be
completed within 48 hours after changing (or after removal from
sampler).

(i)  Sampling shall also be performed on the affected unit and plant vent
stack at least once per 24 hours for at least 7 days following each
shutdown, startup, ora THERMAL POWER change exceeding 15 percent of
RATED THERMAL POWER in 1 hour and analyses shall be completed within 48
hours of changing. This requirement does not apply if: (1) analysis
shows that the DOSE EQUIVALENT I-131 concentration in the reactor
coolant has not increased more than a factor of 3; and (2) the noble gas
monitor shows that effluent activity has not increased more than a
factor of 3. When samples collected for 24 hours are analyzed, the
corresponding LLDs may be increased by a factor of 10. This requirement
is not applicable to the South Yard Facility.

Tritium grab samples shall be taken at least one per 7 days from the
ventilation exhaust from the spent fuel pool area, whenever spent fuel is in
the spent fuel pool.

The ratio of the sample flow rate to the sampled stream flow rate shall be
known for the time period covered by each dose or dose rate calculation made
in accordance with Specifications 2.1, 2.2, 2.3.

The principal gamma emitters for which the LLD specification applies
exclusively are the following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m,
Xe-135, and Xe-138 for gaseous emissions and Mn-54, Fe-59, Co-58, Co-60,
Zn-65, Mo-99, Cs-134, Cs-137, Ce-141 and Ce-144 for particulate emissions.
This list does not mean that only these nuclides are to be detected and
reported. Other peaks which are measurable and identifiable, together with
the above nuclides, shall aiso be identified and reported.

Radioactive airborne effluents only expected to be particulate and icdine.
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2.0 GASEOUS EFFLUENTS (Continued)
22 DOSE - NOBLE GASES

SPECIFICATION

2.2.1  The air dose due to noble gases released in gaseous effluents,
from each reactor unit, from the site (see Figure 2-2) shall be
limited to the following:

a. During any calendar quarter: Less than or equal to 5 mrad
for gamma radiation and less than or equal to 10 mrad for beta
radiation and,

b. During any calendar year: Less than or equal to 10 mrad
for gamma radiation and less than or equal to 20 mrad for beta
radiation.
APPLICABILITY: Atall times

ACTION:

a. With calculated air dose from radioactive noble gases in
gaseous effluents exceeding any of the above limits, in lieu
of any other report required by Technical Specification Section
5.7.1 and LCS 5.0.104, prepare and submit to the Commission
within 30 days, pursuant to Technical Specification Section
5.7.2and LCS 5.0.104.2, a Special Report which identifies the
cause(s) for exceeding the limit(s) and defines the corrective
actions taken to reduce releases and the proposed corrective
actions to be taken to assure that subsequent releases will be
in compliance with Specification 2.2.1.

SURVEILLANCE REQUIREMENTS
A Dose Calculations Cumulative dose contributions for the current

calendar quarter and current calendar year shall be determined in
accordance with Section 2.8 at least once per 31 days.

S0123-ODCM
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2.0 GASEOUS EFFLUENTS (Continued)

23 DOSE - RADIOIODINES, RADIOACTIVE MATERIALS IN PARTICULATE FORM

AND TRITIUM

SPECIFICATION

2.3.1

The dose to an individual from tritium, radioiodines and
radioactive materials in particulate form with half-lives
greater than 8 days in gaseous effluents released, from each
reactor unit, from the Site (see Figure 2-2) shall be limited

to the following: ,

During any calendar quarter: Less than or equal to 7.5 mrem to
any organ and, -

During any calendar year: Less than or equal to 15 mrem to any
organ.

APPLICABILITY: Atall times

ACTION:

a.

With the calculated dose from the release of tritium,

radioiodines, and radioactive materials in particulate form,

with half lives greater than 8 days, in gaseous effluents

exceeding any of the above limits, in fieu of any other report

required by Technical Specification Section 5.7.1 and LCS 5.0.104, prepare
and submit to the Commission within 30 days pursuant to Technical
Specification Section 5.7.2 and LCS 5.0.104.2, a Special Report which
identifies the cause(s) for exceeding the limit and defines the corrective
actions taken to reduce releases and the proposed actions to be taken to
assure that subsequent reieases will be in compliance with

Specification 2.3.1.

SURVEILLANCE REQUIREMENTS

A

Dose Calculations Cumulative dose contributions for the current

calendar quarter and current calendar year shall be determined in
accordance with Section 2.8 at least once per 31 days.
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2.0 GASEOUS EFFLUENTS (Continued)

24 GASEOUS RADWASTE TREATMENT
SPECIFICATION

241

The GASEOUS RADWASTE TREATMENT SYSTEM and the
VENTILATION EXHAUST TREATMENT SYSTEM shall be operable. The
appropriate portions of the GASEOUS RADWASTE TREATMENT
SYSTEM shall be used to reduce radioactive materials in gaseous waste
prior to their discharge when the projected gaseous effluent air doses due
to gaseous effluent releases from the site (see Figure 2-2), when
averaged over 31 days, would exceed 0.2 mrad for gamma

radiation and 0.4 mrad for beta radiation. The appropriate portions

of the VENTILATION EXHAUST TREATMENT SYSTEM shall be

used to reduce radioactive materials in gaseous waste prior to

their discharge when the projected doses due to gaseous

effluent releases from the site (see Figure 2-2) when averaged

over 31 days would exceed 0.3 mrem to any organ.*

APPLICABILITY: At all times

ACTION:

a.

With gaseous waste being discharged without treatment and in
excess of the above limits, in lieu of any other report

required by Technical Specification Section 5.7.1 and LCS
5.0.104, prepare and submit to the Commission within 30 days,
pursuant to Technical Specification Section 5.7.2 and LCS
5.0.104.2, a Special Report Wthh includes the following
information:

1.

Explanation of why gaseous radwaste was being discharged
without treatment, identification of the inoperable
equipment or subsystems and the reason for inoperability,

Action(s) taken to restore the inoperable equipment to
OPERABLE status, and

Summary description of action(s) taken to prevent a
recurrence.

SURVEILLANCE REQUIREMENTS

A

Doses due to gaseous releases from the site shall be projected at
ieast once per 31 days, in accordance with Section 3.2.

These doses are per reactor unit.
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2.0 GASEOUS EFFLUENTS (Continued)

2.4 GASEOUS RADWASTE TREATMENT - (Continued)

SURVEILLANCE REQUIREMENTS (Continued)

2412

During plant operation (Modes 1-4), the applicable portions of the
GASEOUS RADWASTE TREATMENT SYSTEM and VENTILATION
EXHAUST TREATMENT SYSTEM shall be demonstrated OPERABLE by
operating the GASEOUS RADWASTE TREATMENT SYSTEM equipment
and VENTILATION EXHAUST TREATMENT SYSTEM equipment for at
least 15 minutes, at least once per 92 days unless the appropriate system
has been utilized to process radioactive gaseous effluents during the
previous 92 days.

In plant shut-down (Mode 5, 6), the applicable portions of the GASEOUS
RADWASTE TREATMENT SYSTEM and VENTILATION EXHAUST
TREATMENT SYSTEM shall be demonstraied OPERABLE by operating the
GASEOUS RADWASTE TREATMENT SYSTEM equipment and
VENTILATION EXHAUST TREATMENT SYSTEM equipment for at least
15-minutes prior to processing gases unless the appropriate gaseous
radwaste system has been utilized to process radioactive gaseous effluents
during the previous 92 days.
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2.0 GASEOUS EFFLUENTS (Continued)

26

J

Methods of Calculation for Gaseous Effluent Monifor Setpoints

Administrative values are used to reduce each setpoint to account for
the potential activity released simultaneously from the following
release points: -

PVS = Plant Vent Stack

CAE = Condenser Air Ejector
CP = Containment Purge
SY = SouthYard

WG = Waste Gas

The sum of the administrative values is limited to 1.0 to ensure that
the total concentration from all release points on site to the
enviranment will not result in a release exceeding the limits of
Specification 2.1.1. The sum total of all these administrative values
for the site shall be less than or equal to 1.0.

The administrative values shall be periodically reviewed based on actual
release data and revised as necessary.

26.1 PLANT VENT STACK - 2/3RT-7808, 2RT-7865-1, 3RT-7865-1

For the purpose of implementation of Specification 2.1.1, the
alarm setpoint level for noble gas monitors is based on the
gaseous effluent flow rate and the meteorological dispersion
tactor.

Total Body

The concentration at the detector corresponding to a
500 mrem/yr total body dose rate at the exclusion area boundary
is determined by:

(2-1)

(PVS) (2120 cfm ](500 mrem/yr){(10°6 m3/cc)

det ~

Coet =

(flow rate, cfm)X/Q, sec/m?)

m3/sec
Z-(K' mrem/yr)[ Ci]
7 pcim® )| Cy
Skin

The concentration at the detector corresponding to a 3000 mrem/yr skin dose
rate at the exclusion area boundary is determined by:

2-2
(PVS) | 2120—™ )} 3000 mrem/yr)(10-°m3cc) (2:2)
m3/sec
C.
(flow rate,cfm){X/Q,sec/m?) | Y [ L, +1.1M, mrem/yr i
uCiim® )| Cq
S0123-O0DCM
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2.0 GASEOUS EFFLUENTS (Continued)
26.1 PLANT VENT STACK - 2/3RT-7808, 2RT-7865-1, 3RT-7865-1 (Continued)

where:
Cet = the instantaneous concentration at the
detector, uCi/cc
PVS = an administrative value used to account for
potential activity from other gaseous release
pathways, typically 0.38.
K = total body dose conversion factor from Table 2-4 for
the i™ gamma emitting noble gas, mrem/yr per uCi/m?
L; = skin Dose Conversion Factor from Table 2-4 for
the i" noble gas, mrem/yr per uCi/m*
M, = air Dose Conversion Factor from Table 2-4 for
the " noble gas, mrem/yr per uCi/m*
1.1 = conversion factor to convert gamma air dose to
skin dose
G = concentration of the i" noble gas as determined
by sample analysis, uCi/cc
Ciot = total concentration of noble gases as
determined by sample analysis, pCi/cc = 2,C;
flow rate = total plant vent stack flow rate, cfm,
= typically 164,000 cfm
2120 = conversion constant, cfm per m¥/sec
500 mrem/yr = total body dose rate limit, as specified by
Specification 2.1.1.a
3000 mrem/y = skin dose rate limit as specified by Specification 2.1.1.a
X/Q = historical annual average dlsperSIon factor for
any Iandward sector, sec/m®
= 4.8E-6 sec/m’
, S0123-O0DCM
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2.0 GASEOUS EFFLUENTS (Continued)

2611

A

Maximum Permissible Alarm Setpoint for 2/3RT-7808, 2RT-7865-1
and 3RT-7865-1

The smaller of the values of Cy, from equations (2-1) and (2-2)
shall be used to determine the maximum permissible monitor
alarm setpoint.

The maximum release rate (UCi/sec) for Plant Vent Stack
Monitors is determined by converting the concentration at the
detector, C,,, (HCi/cc) to an equivalent release rate in
pCi/sec, as follows:

_ (Cger HCilce)(flow rate, cfm)(28320) (2-3)

max

where:
A

max

Cdet
flow rate

28320
60
S

(S)(60)

maximum permissible release rate, uCifsec

= . smaller of the values of C,, determined in

equations (2-1) and (2-2).

plant vent stack flow rate (cfm) used in
equations (2-1) and (2-2)

conversion from ft* to cc

conversion from minutes to seconds

correction factor to compensate for the split

flow between Unit 2 and Unit 3 Plant Vent Stacks,

typically 2 for split stack monitoring and 1 for
combined stack monitoring

The release rate setpoint shall not be set greater than the
maximum release rate determined above, when the monitor is
being used to meet the requirements of Specification 2.1.1.

50123-0DCM
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2.0 GASEOUS EFFLUENTS (Continued)

Cdet =

Cdet =

262 CONDENSER EVACUATION SYSTEM - 2RT-7818, 2RT-7870-1,
3RT-7818 or 3RT-7870-1

26.2.1 2RT-7818 and 3RT-7818 Condenser Air Ejector Monitors

For the purpose of implementation of Specification 2.1.1, the
alarm setpoint level for noble gas monitors is based on the
gaseous effluent flow rate and the meteorological dispersion
factor.

The concentration at the detector corresponding to a total body
dose rate of 500 mrem/yr at the exclusion area boundary is
determined by using:

Total Body

cfm (2-4)

mAams{mzo )(Sm)mmmwﬂﬁUGmWw)

m3/sec

(Flow rate, cfm) X/Q, sec/m?)

C.
5 (K, mre.m/{r i
uCi/m Ciot

The concentration at the detector corresponding to a
3000 mrem/yr skin dose rate at the exclusion area boundary is
determined by using: :

Skin
where: (CAE) = an administrative value used to account for potential
activity from other gaseous release pathways,
typically 0.1.
0.5 = an administrative value used to account for releases

from both SONGS 2 and SONGS 3 condenser air
ejectors simultaneously.

Other parameters are specified in 2.6.1 and/or 2.6.2.2.

(2-5)
(CAE)(0.5){ 2120 cfm ( 3000 mrem/yr) (107¢ m?3/cc)
m3/sec

C.

(Flow rate, cfm) (X/Q, sec/m?)|Z | L, + 1.1M, mrem/yr i
" ucim® ) | C

S0O123-ODCM
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2.0 GASEOUS EFFLUENTS (Continued)

26.2

2822

where:

CONDENSER EVACUATION SYSTEM - 2RT-7818, 2RT-7870-1,
3RT-7818 or 3RT-7870-1 (Continued)

The smaller of the values C, from equations (2-4) or (2-5) is
to be used in determining the maximum permissible monitor alarm
setpoint (cpm), as follows:

The maximum permissibie alarm setting (cpm) is determined by
using the calibration constant for the corresponding Condenser
Evacuation System Monitor given in Table 2-3. The maximum
permissible alarm setpoint is the cpm value corresponding to the
concentration, C,,,, [smaller value from equation (2-4) or

(2-5)].

The calibration constant used is based on Kr-85 or on Xe-133,
whichever yields a lower detection efficiency (higher value in
terms of puCi/cc/cpm). The alarm setpoint will not be set

greater than the maximum permissible alarm setting determined
above.

2RT-7870-1 and 3RT-7870-1 Wide Range Gas Monitors

The maximum release rate (UCi/sec) for Wide Range Gas Monifor is

determined by converting the concentration at the detector, C,
(uCi/ce), to an equivalent release rate in pCifsec.

A

max

(Cuerr MCifcc) (flow rate, ccfsec)

A = maximum permissible release rate, uCi/sec
smaller value of C,, as obtained from
equations (2-4) and (2-5)

det

flow rate flow rate of the condenser air ejector, cc/sec
4 719ES5 cc/sec (conservatively assumed as

design flow rate)

(2-6)

S0123-ODCM
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2.0 GASEOUS EFFLUENTS (Continued)

263 CONTAINMENT PURGE - 2RT-7828, 3RT-7828, 2RT-7865-1,
3RT-7865-1
For the purpose of implementation of Specification 2.1.1, the
alarm setpoint level for noble gas monitors is based on the
gaseous effluent flow rate and the meteorological dispersion
factor.

NOTE: 2(3)RT-7865 is not designed to monitor main purge.

The concentration at the detector corresponding to a total body
dose rate of 500 mrem/yr at the exclusion boundary is
determined by using:

Total Body
(2-7)
(CP)P,)| 2120 —M_} (500 mrem/yr) (108 m¥ec)
C. - m>/sec
det2 ~
C.
(Flow rate, cfm) (X/Q, sec/m?) |5 | K, mrem/yr !
' HCiim?* Ciet
(2-8)
(CP)(P.)[ 2120 —<M_| (500 mremsyr) (106 m%cc)
c - m¥/sec
det3d —
C.
(Flow rate, cfm) (X/Q, sec/m?) |2, | K, mrem/yr J
pCi/m3 Ciot
The concentration at the detector corresponding to a
3000 mrem/yr skin dose rate at the exclusion area boundary is
determined by using:
Skin
(2-9)
(CP)(Py)| 2120 cfm ( 3000 mrem/yr) {10® m?3/cc)
Cc. . - m¥/sec
det2 — c
(Flow rate, cfm) (X/Q, sec/m?3) L+ 1M, mrem/yr i
|JC|/m3 Ctot
S0O123-O0DCM
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2.0 GASEOUS EFFLUENTS (Continued)

263 CONTAINMENT PURGE - 2RT-7828, 3RT-7828, 2RT-7865-1,
3RT-7865-1 (Continued)

(2-10)

cPyP.) 2120 —E™ | (3000 mremsyr) (10 m %cc)
3

m®/sec
C.
£ L+ 1.1M, mrem/yr i
uCi/m? Crot

det3 ~
(Flow rate, cfm) (X/Q, sec/m?)

where:

instantaneous concentration of the Unit 2
detector, uCifcc.

O
o
@
S

{

instantaneous concentration of the Unit 3
detector, puCi/cc.

o
(=8
(1]
p- S
w

CP = administrative value used to account for potential
activity from other gaseous release pathways,
typically 0.38.

P, and P, are administrative values used to account for
simultaneous purges of both SONGS 2 and SONGS 3. The fractions P,
and P, will be assigned such that P, + P, <1.0.

Flow rate = observed maximum flowrate in cfm from the unit specific
monitor 7828.

Default values will be the following conservative
measured flows:

50,000 cfm main purge [2(3)RT-7828 only]

3,000 cfm mini-purge

(The above values replace the smaller design
flowrates.)

Other parameters are as specified in 2.6.1 above. The smaller of
the values of maximum permissible C,,,, from equation (2-7) or (2-9)
and C., from equations (2-8) or (2-10) is to be used in

determining the maximum permissible monitor alarm setpoints.

: S0123-0DCM
2-16 Revision 0
02-27-07



2.0 GASEOUS EFFLUENTS (Continued)

263

26.31

where:

CONTAINMENT PURGE - 2RT-7828, 3RT-7828, 2RT-7865-1,
3RT-7865-1 (Continued)

Maximum Permissible Alarm Setting for 2(3)RT-7865-1

The maximum permissible alarm setting for the Wide Range Gas
Monitor expressed as a maximum release rate (uCi/sec) is determined
by converting the concentration at the detector, C,, (uCi/cc),to an
equivalent release rate in puCi/sec.

max = (C,e HCilcc) (flow rate, cc/sec) - (2-8)
A = maximum permissible release rate, uCi/sec
Cet = smaller value of C,, as obtained from equation
(2-7, 2-9) for Unit 2 or (2-8, 2-10) for Unit 3.
flow rate flow rate, cc/sec

= 1.416E6 cc/sec for mini-purge.

Maximum F’ermissiblé Alarm Setting (RT-7828)

The maximum permissible alarm setting for RT-7828 is in uCi/cc

.and is the smaller of the values of C, (uCi/cc) from equations

(2-7) and (2-9) for Unit 2 or equations (2-8) and (2-10) for
Unit 3.
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2.0 GASEQUS EFFLUENTS (Continued)

26.4

26.41

WASTE GAS HEADER - 3RT-7865-1, 2/3RT-7808

For the purpose of Specification 2.1.1, the alarm setpoint

level for noble gas monitors is based on the gaseous effluent
flow rate and the meteorological dispersion factor. Since the
waste gas header discharges to the plant vent stack, either
3RT-7865-1 or 2/3RT-7808 may be used to monitor waste gas
header releases.

The concentration at the detector corresponding to a total body
dose rate of 500 mrem/yr or a skin dose rate of 3000 mrem/yr at
the exclusion area boundary is determined by using equations
(2-1) or (2-2) with sample concentration (C;) and (C,,) being
obtained from the waste gas decay tank to be released.

Maximum Permissibie Alarm Sefpoint for 3RT-7865-1 and 2/3RT-7808

The smaller of the values of C,,, from equations (2-1) and (2-2) shall be
used to determine the maximum permissible monitor alarm setpoint.

The maximum release rate (UCi/sec) for Plant Vent Stack
Monitors is determined by converting the concentration at the
detector, C, (uCi/cc) to an equivalent release rate in
uCi/sec, as follows:

o Cu uCilce) (flow rate, ofm)(28320) (2-3)
e (S)(60)

where

Aoy = maximum permissible release rate, uCi/sec

Cet = smaller of the values of C, determined in
equations (2-1) and (2-2)

flow rate = plant vent stack flow rate (cfm) used in
equations (2-1) and (2-2)

28320 = conversion from ft° to cc

60 = conversion from minutes to seconds

S = correction factor for 3RT-7865-1 viewing only

half the total plant vent stack flow, typically 2
for 3RT-7865-1 and 1 for 2/3RT-7808.

S0123-0DCM
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2.0 GASEOUS EFFLUENTS (Continued)

26.4
2.6.4.2

where;

where:

WASTE GAS HEADER - 3RT-7865-1, 2/3RT-7808 (Continued)

A release from the waste gas header is not possible if:

(2-11)

£c) (é) >Cr

2.C. = total gamma activity (nCi/cc) of the waste gas holdup tank
to be released, as determined from the pre-release
sample analysis 4

f = waste gas header effluent flow rate, cfm

F = plant vent stack flowrate (cfm) used in equations
(2-1) and (2-2)

C et = smaller of the values of C,, determined in
equations (2-1) and (2-2) with C, being obtained
from the waste gas holdup tank to be released

If a release is not possible, adjust the waste gas header flow
by determining the maximum permissible waste gas header
effluent flow rate corresponding to the Plant Vent Stack
Monitor setpoint in accordance with the following:

2-12
.. WOCP (212)
£, C
f = waste gas header effluent flow rate (cfm)
F = plant vent stack flow rate (cfm) used in equation (2-1)
or (2-2)
Cyst = smaller of the value of C,, from equation (2-1) or -
(2-2)
2,C;, = total gamma activity (uCi/cc) of the waste gas holdup
tank to be released, as determined from the pre-release
sample analysis.
WG = an administrative value to account for the potential
activity from other releases in the same release
" pathway, typically 0.9.
S0123-ODCM
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Table 2-3

Gaseous Effluent Radiation Monitor Calibration Constants(a)

(MCi/ccl/cpm)
MONITOR Kr-85 Xe-133
2RT-7818A 4.27E-8 8.86E-8

3RT-7818A 3.73E-8 5.12E-8

Y

(a)This table provides typical (x20%) calibration constants for the

gaseous effluent radiation monitors.
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2.0 GASEOQOUS EFFLUENTS (Continued)

‘2.7 Gaseous Effluent Dose Rate

The methodology used for the purpose of implementation of Specification
2.1.1 for the dose rate above background to an individual in an
unrestricted area is calculated by using the following expressions:

271 FOR NOBLE GASES:

(213)
bTB =2 [Ki(m) .Qi }
(2-14)
b, :Zi[(L. + 1.1M) (X/Q) Qi]
where

D:s = total body dose rate in unrestricted areas due to
radioactive materials released in gaseous
effluents, mrem/yr

D, = skin dose rate in unrestricted areas due to

' radioactive materials released in gaseous
effluents, mrem/yr

K =  the total body dose factor due to gamma emissions from
Table 2-4 for each |dent|ﬁed noble gas radionuclide, i, in
mrem/yr per uCi/rm?

L = skin dose factor due to the beta emissions from
Table 2-4 for each identified noble gas
radionuclide, i, in mrem/yr per uCi/m?

M; = air dose factor due to gamma emissions from
Table 2-4 for each identified noble gas
radionuclide, i, in mrad/yr per puCi/m?

(conversion constant of 1.1 mrem/mrad converts air
dose to skin dose.)

Q = measured or calculated release rate of
radionuclide, i, for either continuous or batch
gaseous effluents, in yCi/sec

XrQ) = Maximum annual average atmospheric dispersion

factor for any landward sector or distance at or
beyond the unrestnoted area boundary.

4 8E-6 sec/m’ for Units 2 and 3

8.0E-5 sec/m?® for South Yard Facility
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2.0 GASEOUS EFFLUENTS (Continued)

272

where:

FOR ALL RADIOIODINES, TRITIUM AND FOR ALL RADIOACTIVE
MATERIALS IN PARTICULATE FORM WITH HALF LIVES GREATER
THAN EIGHT DAYS:

(2-15)

E)o = 2 [Zk(Pik W) bu}

D, = organ dose rate in unrestricted areas due to
radioactive materials released in gaseous efﬂuents
mrem/yr

Q, = measured or calculated release rate of radionuclide, i,
for either continuous or batch gaseous effluents,
uCi/sec

P, = dose parameter for radionuclide, i, for pathway, ,
from Table 2-5 for the inhalation pathway in mrem/yr
per uCi/m®. The dose factors are based on the critical
individual organ and the child age group.

él

highest calculated annual average dispersion (X/Q) or
deposition (D/Q) factor for estimating the dose to an individual
at or beyond the unrestricted area boundary for pathway k.

= (X/Q), 4.8E-6 sec/m® for Units 2/3 for the inhalation
pathway. The location is the unrestricted area in the
NW sector.

= (X/Q), 8.0E-5 sec/m® for South Yard Facility for the
inhalation pathway. The location is the unrestricted
area in the E sector.

= . (X/IQ), 1.3E-5 sec/m® for the NIA (Unit 1) for the
inhalation pathway. The location is the unrestricted
area in the NW sector. (Historical value)

= (D/Q), 4.3E-8 m™ for Units 2/3 for the food and ground
plane pathways. The location is the unrestricted area
in the E sector.

= (D/Q), 8.0E-7 m? for South Yard Facility for the food
and ground plane pathways. The location is the
unrestricted area in the E sector.

= (D/Q), 7.2E-8 sec/m® for NIA (Unit 1) for the food and
ground pathways. The location is the unrestricted area
in the NW sector. (Historical value)
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2.0 GASEOUS EFFLUENTS (Continued)

2.8 Gaseous Effluent Dose Calculation

2.8.1 DOSE FROM NOBLE GASES IN GASEOUS EFFLUENTS
The gaseous releases considered in the following dose
calculations are described in Section 2.6. The air dose in
unrestricted areas due to noble gases released in gaseous
effluents is calculated using the following expressions:

28141 For historical meteorology:

D
D
where:
DV
Dg
3.17x10®
M,
N,
X/Q)
Q

Y

B

317x10° £, M, [(XQ)Q)]

3.17x107% 5, N, [(XQ)Q))

(2-16)

(2-17)

total gamma air dose from gaseous effluents, mrad
total beta air dose from gaseous effluents, mrad
inverse seconds per year

air dose factor due to gamma emissions from Table 2-4
for each identified noble gas radionuclide, i, in mrad/yr per
uCi/m?

air dose due to beta emissions from Table 2-4 for each
identified noble gas radionuclide, i, in mrad/yr per
uCi/m®

Maximum annual average atmospheric dispersion factor
for any landward sector or distance at or beyond the
unrestricted area boundary.

4.8E-6 sec/m® for Units 2 and 3

8.0E-5 sec/m*® for South Yard Facility

amount of noble gas radionuclide, i, released in
gaseous effluents, pCi.
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2.0 GASEOUS EFFLUENTS (Continued)

2812

NOTE:

where;

For meteorology concurrent with release:

Consistent with the methodology provided in Regulatory Guide
1.108 and the following equations, quality affecting computer
software is used to perform the actual calculations.

(2-18)
De = 1.14x107 2, M, |Z (At (X/Q)q 'Qij)
(2-19)
Do = 1.14x107* I, N, |Z,(At; (XIQ),q Qu)
Dye = total gamma air dose from gaseous effluents
in secfor 8, mrad
Dpgs = total beta air dose from gaseous effluents in sector
8, mrad
1.14x10* = inverse hours/year
M, = air dose factor due o gamma emissions from
Table 2-4 for each identified noble gas
radionuclide, i, in mrad/yr per uCi/m®
N, = air dose factor due to beta emissions from
Table 2-4 for each identified noble gas
radionuclide, i, in mrad/yr per pCi/m?
At = length of the | time period over which
(X/Q),g and E)ij are averaged for gaseous
releases in hours
- (XIQ); = atmospheric dispersion factor for time period

At; at exclusion boundary location in
landward sector 8 determined by concurrent
meteorology, sec/m®

Q; = average release rate of radionuclide, i,
in gaseous effluents during time period,
At, pCilsec
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2.0 GASEOUS EFFLUENTS (Continued)

282 DOSE FROM TRITIUM. RADIOIODINES AND RADIOACTIVE
MATERIALS IN PARTICULATE FORM WITH HALF LIVES
GREATER THAN 8 DAYS IN GASEOUS EFFLUENTS
The dose to an individual from tritium, radioiodines and
radioactive materials in particulate form with half lives
greater than eight days in gaseous effluents released
to unrestricted areas is calculated using the following
expressions:

2.8.21  For historical meteorology:

(2-20)
D, = 317x10°8 £, [Zk (Raka)Qa]

where:

D, = total projected dose from gaseous effluents to an
individual, mrem

317x10% = year/second

Q = amount of each radionuclide, i, (tritium,
radioiodine, radioactive material in particulate
form with half lives greater than eight days),
released in gaseous effluents, pCi

LRW, = sum of all pathways, k, for radionuclide, i, of
the R; W product, in mrem/yr per uCi/sec. The
ZKR,ka value for each radionuclide, i, is given in
Table 2-6 for Units 2/3, Table 2-7 for South Yard
Facility, and Table 2-8 for the North Industrial
Area (Unit 1 historical value). The value given
is the maximum Z, R, W, for all locations and is based on

~ the most restrictive age groups.
Ric = dose factor for each identified radionuclide, i,

for pathway k, (for the inhalation pathway in mrem/yr per .
an/m and for the food and ground plane pathways in
m2-mrem/yr per uCi/sec), at the controlling location.

The R,'s for each controlling location for each age group
are given in Appendix A. Data in these tables are
derived using the NRC code, PARTS. (See the annual
update of revised R, parameters based on changes in
the Land Use Census provided by Corporate Health
Physics and Environmental.)
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2.0 GASEOQOUS EFFLUENTS (Continued)

2821 For histbrical meteorology: (Continued)

W

annual average dispersion (X/Q)or deposition (D/Q)
factor for estimating the dose to an individual at the
controlling location for pathway k.

X/Q for the inhalation pathway in sec/m?.
The X/Q foreach controlling location is given in
Appendix A.

(DIQ) for the food and ground plane pathways in m~.
The (D/Q) for each controlling location is given in
Appendix A.

2.8.2.2 For meteorology concurrent with releases:

NOTE: Consistent with the methodoiogy provided in Regulatory Guide
1.109 and the following equations, quality affecting computer
software is used to perform the actual calculations.

Dg

where:

Rike

Wie

Imn

- 114x 10 535 {(At)(lee)(vkae)( ” (2-21)

‘ijk

total annual dose from gaseous effluents to an
individual in sector 8, mrem.

length of the | period over which W,q and Q
are averaged for gaseous released, hours

average release rate of radionuclide, i, in
gaseous effluents during time period At;, pCi/sec

dose factor for each identified radionuclide i, for
pathway k for sector 8 (for the inhalation pathway in
mrem/yr per pCl/m and for the food and ground plane
pathways in m? mrem/yr per uCi/sec) at the controlling
location. A listing of R, for the controlling

locations in each landward sector for each group is
given in Appendix A. The 8 is determined by the
concurrent meteorology.

dispersion X/Q or deposition D/Q factor for the
time period At for each pathway k for calculating the
dose to an individual at the controliing location in
sector 8 using concurrent meteorologlcal conditions.
X/Q_for the inhalation pathway, sec/m®
{DIQ) for the food and ground plane pathways, m™
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TABLE 24

DOSE FACTORS FOR NOBLE GASES AND DAUGHTERS**

Gamma Air Dose

Total Body Dose Skin Dose Beta Air Dose
Factor K, Factor L, Factor M, Factor N,
Radio- (mrem/yr (mrem/yr (mrad/yr (mrad/yr

Nuclide per uCi/m?) per uCi/m®) per uCi/rm*) per uCi/m®)
Kr-85m 1.17E+3 1.46E+3 1.23E+3 1.97E+3
Kr-85 1.61E+1 1.34E+3 1.72E+1 1.95E+3
Kr-87 5.92E+3 9.73E+3 6.17E+3 1.03E+4
Kr-88 1.47E+4 2.37E+3 1.52E+4 2.93E+3
Xe-131m 9.15E+1 4 76E+2 1.56E+2 1.11E+3
Xe-133m 2.51E+2 9.94E+2 3.27E+2 1.48E+3
Xe-133 2.94E+2 3.06E+2 3.53E+2 1.05E+3
Xe-135m 3.12E+3 711E+2 3.36E+3 7.39E+2
Xe-135 1.81E+3 1.86E+3 1.92E+3 2.46E+3
Xe-138 8.83E+3 - 4.13E+3 9.21E+3 4.75E+3
Ar-41 8.84E+3 2.69E+3 9.30E+3 3.28E+3
**Source: USNRC Reg. Guide 1.109, Table B-1
50123-ODCM
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TABLE 2-5
DOSE PARAMETER P,*

CHILD AGE GROUP
CRITICAL ORGAN

Inhalation Pathway

Inhalation Pathway

Radionuclide (mrem/yr per uCi/m?) Radionuclide (mrem/yr per uCirm*)
H-3 1.1E+3 | -131 1.6E+7
Cr-51 1.7E+4 | -132 1.9E+5
Mn-54 1.6E+6 -133 3.8E+6
Co-57 51E+5 | -134 51E+4
Co-58 1.1E+6 | -135 7.9E+5
Co-60 71E+6 Cs-134 1.0E+6
Sr-89 2.2E+6 Cs-136 1.7E+5
Sr-90 1.0E+8 Cs-137 9.1E+5
Zr-85 2.2E+6 Ba-140 - 1.7E+6
Nb-85 6.1E+5 Ce-141 5.4E+5
Ru-103 6.6E+5 Ce-144 1.2E+7

Te-129m 1.8E+6
*Source: USNRC NUREG-0133, Section 5.2.1.1
50123-0ODCM
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TABLE 2-6
UNITS 283 CONTROLLING LOCATION FACTORS'

. . szika
Radionuclide mrem/yr per UCi/sec Use:
H-3 4 44E-3 R: Camp Mesa
Cr-51 1.78E-1 R: Camp Mesa
Mn-54 - 3.92E+1 R: Camp Mesa
Co-57 7.86E+0 R: Camp Mesa
Co-58 1.32E+1 R: Camp Mesa
Co-60 5.30E+2 R: Camp Mesa
Sr-89 1.68E+1 Q: SC Res. with Garden
Sr-80 6.60E+2 Q: SC Res. with Garden
Zr-95 1.50E+1 R: Camp Mesa
Nb-95 9.03E+0 E: Deer Consumer/Hunter
Ru-103 1.43E+1 E: Deer Consumer/Hunter
Te-129m 711E+0 R: Camp Mesa
Cs-134 1.58E+2 R: Camp Mesa
Cs-136 3.56E+0 R: Camp Mesa
Cs-137 2.35E+2 R: Camp Mesa
Ba-140 7.50E+0 R: Camp Mesa
Ce-141 2.40E+0 R: Camp Mesa
Ce-144 4 60E+1 R: Camp Mesa
1-131 5.59E+1 R: Camp Mesa
-132 6.93E-1 R: Camp Mesa
I-133 1.30E+1 R: Camp Mesa
|-134 1.80E-1 R: Camp Mesa
[-135 2.76E+0 R: Camp Mesa
UN-ID 2.11E+1 R: Camp Mesa

These values to be used in manual calculations are the maximum
2R, W, for all locations based on the most restrictive age group.
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JABLE 2-7
SOUTH YARD FACILITY CONTROLLING LOCATION FACTORS'

Z R Wi
Radionuclide mrem/yr per yCi/sec Use:
H-3 1.31E-3 G: San Onofre Bch Campgd
Cr-51 4.15E-2 F: SO St Pk./Guard Shack
Mn-54 9.70E+0 F. SO St. Pk./Guard Shack
Co-57 2.41E+0 F: SO St. Pk./Guard Shack
Co-58 3.14E+0 F. SO St. Pk./Guard Shack
Co-60 1.35E+2 F. SO St Pk./Guard Shack
Sr-89 1.71E+0 F: Deer Consumer/Hunter
Sr-90 1.04E+2 G: San Onofre Bch Campgd
Zr-95 7.26E+0 F: Deer Consumer/Hunter
Nb-85 2.88E+1 F. Deer Consumer/Hunter
Ru-103 4.56E+1 F:  Deer Consumer/Hunter
Te-129m 2.26E+1 F. Deer Consumer/Hunter
Cs-134 4.28E+1 F: SO St. Pk./Guard Shack
Cs-136 1.04E+0 F. SO St. Pk./Guard Shack
Cs-137 6.36E+1 F: SO St. Pk./Guard Shack
Ba-140 1.39E+0 G: San Onofre Bch Campgd
Ce-141 4.29E-1 G: San Onofre Bch Campgd
Ce-144 8.39E+0 G: San Onofre Bch Campgd
[ -131 2.28E+1 F. Deer Consumet/Hunter
132 1.22E-1 .G. San Onofre Bch Campgd
| -133 2.22E+0 G:. San Onofre Bch Campgd
[-134 3.24E-2 G:. San Onofre Bch Campgd
-135 4.60E-1 G: San Onofre Bch Campgd
UN-ID , 5.36E+0 F: SO St Pk./Guard Shack

These values to be used in manual calculations are the maximum Z, R, W, for all
locations based on the most restrictive age group.
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TABLE 2-8
NORTH INDUSTRIAL AREA (UNIT 1) CONTROLLING LOCATION FACTORS'

, , LRV
Radionuclide mrem/yr per uCi/sec Use:
H-3 5.46E-3 A. Camp Mesa
Cr-51 2.42E-1 B: Camp Mesa
Mn-54 5.54E+1 B: Camp Mesa
Co-57 1.17E+1 B: Camp Mesa
Co-58 1.80E+1 B. Camp Mesa
Co-60 7.82E+2 B: Camp Mesa
Sr-89 1.82E+1 Q: SC Res. with Garden
Sr-90 716E+2 Q: SC Res. with Garden
Zr-95 1.93E+1 A: Camp Mesa
Nb-95 7.68E+0 B. Camp Mesa
Ru-103 1.09E+1 E. Deer Consumer/Hunter
Te-129m 9.04E+0 A: Camp Mesa
Cs-134 2.32E+2 B: Camp Mesa
Cs-136 5.17E+0 B: Camp Mesa
Cs-137 3.40E+2 B: Camp Mesa
Ba-140 9.07E+0 A: Camp Mesa
Ce-141 3.01E+0 A: Camp Mesa
Ce-144 5.68E+1 A: Camp Mesa
| -131 - B6.77E+1 A:. Camp Mesa
| -132 8.36E-1 A: Camp Mesa
I-133 1.60E+1 A: Camp Mesa
-134 2.29E1 A: Camp Mesa
-135 3.40E+0 A: Camp Mesa
UN-ID 3.02E+1 B: Camp Mesa

These values to be used in manual calculations are the maximum
Y R.W, for all locations based on the most restrictive age group.
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3.0 PROJECTED DOSES
3.1 Liquid Dose Projection

The methodology used for projecting a liquid dose over 31 days
for Specification 1.3.1 is as follows:

1. Determine the monthly total body and organ doses resulting
from releases during the previous twelve months.

2. Projected dose = Previous 12 months' dose divided by 12
for the total body and each organ.

3.2 Gaseous Dose Projection

The methodology used for projecting a gaseous dose over 31 days for
Specification 2.4.1 is as follows:

1. Determine the monthly gamma, beta and organ dose resulting
from releases during the previous twelve months.

2. Projected dose = Previous 12 months' dose divided by 12
for the gamma, beta and organ doses.
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3.0 PROJECTED DOSES (Continued)
3.3 TOTAL DOSE

SPECIFICATION

3.3.1

The dose or dose commitment to any member of the public, due
to releases of radioactivity and radiation, from uranium

fuel cycle sources shall be limited to less than or equal to

25 mrem to the total body or any organ (except the thyroid,
which shall be limited to less than or equal to 75 mrem)

over 12 consecutive months.

APPLICABILITY: Atall times

ACTION: |

a. With the caiculated doses from the release of radioactive

materials in liquid or gaseous effiuents exceeding twice the limits of
Specifications 1.2.1.a,1.2.1.b,2.21.a,221.b,2.3.1.a2,0r 23.1.bin
lieu of any other report required by Specification 6.9.1, prepare and
submit a Special Report to the Director, Nuclear Reactor
Regulation, U.S. Nuclear Regulatory Commission, Washington,
D.C. 20555, within 30 days, which defines the corrective action to
be taken to reduce subsequent releases to prevent recurrence of
exceeding the limits of Specification 3.3.1. This Special

Report shall include an analysis which estimates the

radiation exposure (dose) to a member of the public from

uranium fuel cycle sources (including all effluent pathways

and direct radiation) for a 12 consecutive month period that
includes the release(s) covered by this report. Ifthe

estimated dose(s) exceeds the limits of Specification 3.3.1,

and if the release condition resulting in violation of 40

CFR 190 has not already been corrected, the Special Report

shall include a request for a variance in accordance with

the provisions of 40 CFR 190 and including the specified
information of paragraph 190.11(b). Submittal of the report

is considered a timely request, and a variance is granted

until staff action on the request is complete. The variance

only rel